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Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

November 20, 2001

Residential Fire Claims the Lives of Two Volunteer Fire Fighters
and Seriously Injures an Assistant Chief—-Missouri

SUMMARY

On March 18, 2001, two volunteer firefighters, a
36-year-old malelieutenant (Victim#1) and a39-
year-old malefirefighter (Victim#2) died, and an
Assistant Chief wasinjured whiletrying to exit the
firgt floor of aprivateresdenceafter apartia collgpse
of thesecond floor. At approximately 0025 hours,
Central Dispatch received acall from the owner of
theresidence stating that the upstairswason fire.
Centrd Digpatchimmediately notified the volunteer
department of theincident. TheAssistant Police
Chief wasthefirst to arrive on the sceneand noticed
smoke venting from the second floor roof on both
the east and west sides of the structure. At 0029
hours, the Assistant Police Chief confirmed that all
occupantswereout of the houseand proceeded with
traffic control. Engine 78 arrived on the scene at
0033 hourswith an Engine Operator (Victim#1)
and was positioned to the north sdeof thestructure.
TheAssistant Chief arrived on the scene at 0041
hoursand shortly thereafter entered the structureto
man thenozzle of alY2inch handlinedready inside
fromaninitial assessment conducted by Victim#1
and afirefighter. Victim#1 and Victim#2 entered
thestructurejust after theAss stant Chief to provide

Incident Ste

backup for an aggressive fire search and interior
suppression. BoththeAssistant Chief and Victim
#2 becamelow onair. TheAssstant Chief instructed
Victim#1tolead Victim #2 out of the structure by
followingthehosdine. TheAssstant Chief continued
tofight thefirewhilethetwo victims attempted to
exit. The two victims left the area together, but
gpparently becamedisoriented fromapartia collgpse
of the second floor and ended up in thelaundry room.
WhentheAssstant Chief triedto exit, itisbeieved
that hewasknocked downintheliving room by part
of thesecond-floor collapse. Crew membersonthe
scenewereableto pull theAssstant Chief fromthe
structure, but theintensity of thefireand thelack of
backup self-contained breathing apparatus (SCBAS)
hindered additional rescue attempts. The mutual-
ad departmentswereableto get thefireunder control
for theremova of thetwo victimsat approximately
0146 hours. Both victimswerefound on thefloor of
thelaundry room at theeast end of thehdlway. They
wereremoved from the structure by amutual-aid
company and later pronounced dead at the hospital.
NIOSH investigators concluded that to minimizethe
risk of smilar occurrences, fire departments should
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* ensurethat an adequate number of staff are
available to immediately respond to
emergency incidents

* ensurethat Incident Command conducts a
complete size-up of the incident before
initiating fire-fighting efforts, and
continually evaluates the risk versus gain
during operations at the incident

* ensurethat officersenforceandfirefighters
wear their SCBAs whenever there is a
chance they might be exposed to a toxic or
oxygen deficient atmosphere, including the
initial assessment

* ensureconsistent useof personal alert safety
system (PASS) devices at all incidents and
consider providingfirefighterswith aPASS
integrated into their self-contained
breathing apparatus which provides for
automatic activation

» ensure vertical ventilation takes place to
release any heat, smoke, and fire

e ensure supervisorsremain accountable for
all who operateunder their supervision and
ensurethat a team continuity of at least two
fire fighters is maintained

» provide adegquate on-scene communications
including fireground tactical channels

* implement an emergency notification
system to rapidly warn all persons who
might be in danger if an imminent hazard
isidentified or if achangein strategy ismade

* ensure that adequate personal protective
equipment is available while fire fighters
are engaged in fire activity

* develop and implement a preventative
maintenance programto ensurethat all self-
contained breathing apparatus (SCBAS) are
adequately maintained

INTRODUCTION

On March 18, 2001, two volunteer fire fighters,
Victim#1 (36-year-old maeLieutenant) and Victim
#2, (39-year-old male fire fighter) died and an
Assistant Chief wasinjured during aninterior fire
attack at a local resdence. TheAssistant Chief and
thetwo victimsagreed to exit the structurewhen the
Assistant Chief’sand Victim#2'slow-air alarms
sounded. TheAss stant Chief continued tofight the
fireasthetwovictimsattempted tofollow thehosdline
outside. Asthecrew wasexiting, apartial collapse
of the second floor disoriented and trapped thetwo
victimsingdethegtructure. TheAssistant Chief was
knocked downintheliving room approximately 3
feet from the exit and was pulled out by crew
members. Mutual-aid departmentsweredispatched
tothesceneand located and removed thetwo victims
at approximately 0146 hours. All threefirefighters
were transported to the local hospital where the
victimswere pronounced dead. TheAssstant Chief
wastreated for hisinjuriesthenflowntoanareaburn
unit.

TheNational Ingtitutefor Occupationa Safety and
Health (NIOSH) was notified of thisincident by
the U.S. FireAdministration (USFA) on March
22, 2001. On April 26, 2001, a safety and
occupational health speciaist and theteam leader
from NIOSH’sFire Fighter Fatality Investigation
and Prevention Program investigated thisincident.
M eetingswere conducted with the Chief, Assi stant
Chief, firefighters, theMayor, theAssistant Police
Chief and the investigators for the State Fire
Marsha’sOffice. Interviewswere conducted with
theofficers, firefighters, and policeofficer involved
inthisincident. NIOSH investigatorsreviewed
copies of photographs, structural drawings, and
reports completed by the State Fire Marshal’s
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Office. The State Fire Marshal’s Office
determined the cause to be electrical and listed
the fire as accidental. A site visit was also
conducted and the site photographed. Thesite
wasasingle-family home consisting of atwo-story
structurein thefront (north) with asingle story
attached on the back (south) side. Theframe of
the structure was constructed of wood studswith
plaster [ath ontheinterior and aluminumsiding on
theexterior. Theroof waslayered asphalt shingles
over plywood sheeting.

Thefiredepartment involvedinthisincident conasts
of onefirestationwith atotal of 27 volunteer fire
fighters. The department serves a population of
approximately 900 in a geographic area of 149
squaremiles.

The State of Missouri and the fire department do
not require any specialized training for their fire
fighters. Thefire department providestraining
opportunities both in-house and through the
University of Missouri at Columbia. Victim #1
had morethan 2Y% years of serviceand received
the following training through the University of
Missouri: fire cause determination, emergency
vehicle response safety, clandestine drug labs,
basi cfirefighting foam, farm accident rescue, rura
water supply, and fire cause determination. Victim
#2 had more than 1 % years of service and
received the following training through the
University of Missouri: survival techniquesin
interior operations, killer inthe attic, emergency
control of natural gas and carbon monoxide
response, electrical problems at emergency
incidents, surviva techniquesininterior operations,
vehicle fire-fighting strategy and tactics. The
injured firefighter had morethan 7 yearsof service
and received the following training through the
University of Missouri: handling LP gas
emergencies, introduction to the fire service,
hazardous material s decontamination, auto rescue,
personal protective equipment and breathing
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apparatus, fire cause determination, farm accident
rescue, hose and firestream practices.

INVESTIGATION

OnMarch 18, 2001, at approximately 0025 hours,
Centra Dispatchreceived acall from the owner of
the residence stating that the upstairswason fire.
Centrd Dispatchimmediately notified thevolunteer
department of theincident. TheAssistant Police
Chief wasthefirst to arrive on the scene and noticed
smoke venting from the second-floor roof on both
the east and west sides of the structure. At 0029
hours, the Assistant Police Chief confirmed that all
occupantswereout of the houseand proceeded with
traffic control. At gpproximately 0033 hoursEngine
78 arrived on the scene with an engine operator
(Victim#1) and met afirefighter who had just arrived
in his privately owned vehicle (POV). Wearing
turnouts but no self-contained breathing apparatus,
they advanced a1v2~-inch handlineinto thefirst floor
of the structureto assessthefiresituation. Upon
entering, they encountered moderate smokeand a
amall amount of fireonthestairwel| coming fromthe
second floor, which they extinguished without a
problem (see Diagram). After exiting, firefighters
reentered the structurewith SCBASsin order to make
an aggressive attack and extinguish thefire. The
Safety Officer was on the scene at approximately
0034 and was coordinating the disconnection of the
propanetank and eectrica servicewiththeavailable
firefightersand arepresentativefromtheloca power
company. TheChief and theAss stant Safety Officer
arrived on the scenetogether at gpproximately 0035,
and the Chief assumed Incident Command (IC). The
| C began hooking the pumper to ahydrant witha
2Y>inchlineand theAss stant Safety Officer began
operatingtheengine. Victim#2 arrived onthescene
viaPOV at 0034 and met up with Victim#1 tolocate
the SCBASs for reentry into the structure. The
Assistant Chief arrived onthe scene at 0041 hours
and prepared toenter thestructure. Victim#1, Victim
#2 and theAssistant Chief recelved assstancefrom
theAss stant Sefety Officer withlocating and donning
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their SCBAs. Theinterior attack crew andthelC
had radiosbut did not establish communications
before or during entry. Note: Although seven
firefighters were on the scene, only five SCBAs
were available. During the time the Assistant
Safety Officer was assisting thefirefighterswith
donning their SCBAs, it was determined that only
three SCBAs were functioning properly. This
eliminated any rescue attempts until additional
unitsarrived.

TheAssistant Chief entered first tolocate and man
thenozzlethat wasleft insdethe structurefromthe
initid entry by Victim#1 and afirefighter. Victim#1
andVictim#2 followed after donning their SCBAS.
Vishility inside of the hallway deteriorated asthey
were advancing toward the stairwell. Note: While
fighting the fire, the Assistant Chief noticed the
only fire on the first floor was in a wall just off
the hallway. He also noticed a ceiling fan had
fallen through the hole at the top of thiswall (see
Diagram). Atthat time, thelow air alarmssounded
for theAssstant Chief and Victim#2. Throughface-
to-face contact, theAssstant Chief gaveinstructions
for Victim#1tolead Victim#2 out of the structure
by following the hosdline, and upon exiting, totugon
the handlinetwiceto indicate they had madeit out
safely. TheAssistant Chief informed them that he
would gt onthe hoseand keep thetemperaturedown
toasss withtheir exit. TheAssistant Chief continued
suppressing thefirefor approximately 3 minutesbut
did not receive atug on the handline. He shut the
hose down and took it with him while hetried to
exit. Note: It isbelieved that the second floor of
thestructure, previousy damaged by fire, partially
collapsed, disorienting the two victims and
injuring the Assistant Chief. When he reached
thedoor from the hallway into theliving room, the
Assistant Chief was knocked down from falling
debris. Whileon hisstomach, hethrew hishelmet at
afigurehesaw onthefront porch. Thecrew members
on the front porch saw the helmet, entered the
structure, and were ableto reach theAssistant Chief

to pull himfromthestructure. The Chief requested
mutual aid at 0055 hours, just before the victims
became trapped. The mutual-aid departments
arrived on the scene at 0124 hours and began to
suppressthefire. They wereableto gain control of
thefire to reach and remove the victims by 0146
hours. Victim#1 and Victim #2 were unresponsive
uponremoval, and advanced life-saving procedures
wereinitiated en routeto thelocal hospital where
thevictimswere pronounced dead on arrival. The
Assistant Chief suffered second- and third-degree
burnsto hishead, face, and hands.

CAUSE OFDEATH

The cause of death for both victimsaslisted by the
medical examiner was asphyxiation dueto smoke
inhdation.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Firedepartmentsshould
ensure that an adequate number of staff are
available to immediately respond to emergency
incidents.!

Discussion: Asstatedin NFPA 1500

(6-4.3) “Membersoperating in hazardous areas at
emergency incidentssha | operateinteamsof two or
more. Team membersoperatingin hazardousareas
shall bein communication with each other through
visual, audible, or physical meansor safety guide
rope, in order to coordinatetheir activities. Team
membersshall bein closeproximity to each other to
provide assistancein case of emergency.”

(6-4.4) “Intheinitial tagesof anincident whereonly
one team is operating in the hazardous area at a
working structurd fire,aminimumof four individuas
isrequired, consisting of twoindividuasworking as
ateaminthehazard areaand twoindividuasoutsde
thishazard areafor assistance or rescueat emergency
operations where entry into the danger area is
required. Thestaged membersshall beresponsible
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for maintaining aconstant awareness of the number
and identity of membersoperatinginthe hazardous
area, their location and function, and time of entry.
The standby membersshall remaininradio, visual,
voice, or signal line communications with the
team.”

(6-4.4.2) “ One standby member shall be permitted
to perform other dutiesoutside of thehazardousares,
such asapparatus operator, incident commander, or
technician or aide, provided constant communication
ismaintained between the standby member and the
members of the team. The assignment of any
personnel, including theincident commander, the
safety officer, or operatorsof fire apparatus, shall
not be permitted as standby personnel if by
abandoning their critical task(s) to assist or, if
necessary, perform rescue, they clearly jeopardize
the safety and health of any firefighter working at
theincident. No oneshall bepermittedto serveasa
standby member of thefire-fighting team whenthe
other activitiesinwhichhe/sheisengagedinhibithis/
her ability toassstinor performrescue, if necessary,
or are of such importance that they cannot be
abandoned without placing other fire fightersin

danger.”

Recommendation #2: Firedepartmentsshould
ensure that Incident Command conducts a
completesize-up of theincident beforeinitiating
fire fighting efforts, and continually evaluates
the risk versus gain during operations at an
incident.2®

Discusson: Oneof themostimportant Size-up duties
of the first-in officers is locating the fire and
determining itsseverity. Thisinformation laysthe
foundationfor theentireoperation. Firs, it determines
the number of fire fighters and the amount of
apparatus and equipment needed to control thefire.
Second, it assistsin determining themost effective
point of fire extinguishment attack and the most
effective method of venting heat and smoke.

Assistant Chief—Missouri

A proper size-up beginsfromthemoment thedarm
isreceived, andit continuesuntil theemergency is
under control. Several factorsmust be evaluated
in conducting the size-up—e.g., typeof structure,
time of day, contents of the structure, potential
hazards, etc. Thesize-up should alsoincluderisk
versusgain during incident operations.

The following general factors are important
considerations:

Occupancy type involved. The type of
occupancy can have agreat effect on the aspects
of thefireattack. Thetype of occupancy could
assist in determining the structure’s layout,
hazardous materials, previousfire damageandthe
possibility of civilians.

Smoke conditions. The smoke conditions can
providethelncident Commander with information
to make ventilation and other tactical decisions
when arriving on the scene. Smoke conditions
will vary according to how the burning has
progressed. Thedensity of thesmokeisindirect
ratio to the amount of suspended particles. The
smokefrom a firethat isjust beginning will not
have as much density as the smoke from afire
that isfully developed. Asburning progresses,
the density will likely increase. Thismay make
the smoke become darker due to the large
quantities of carbon particles.

Typeof construction. Thetype of construction
will be one of themost important areasto identify.
Thetype of structure could provideinformation
such as how the building will hold up under fire
conditionsor if thebuilding isgeneraly subject to
collapse under fire conditions.

Type of roof system. Theroof system should be
one of thefirst thingsthat isdetermined before
firefightersenter aburning structure.
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Ageof structur e. Thelncident Commander should
acknowledge the age of the building when
determining strategy or tactics. The age of the
structure can providethe Incident Commander with
information to determinethe building’sintegrity or
other areasprevioudy mentioned.

Exposures. The Incident Commander should
evaluate the whole picture. The protection of
exposures near or connected to aburning building
should beincludedinthestrategic plan.

Timeconsider ations. Information such astime of
incident, timefirewasburning beforearrival, time
firewasburning after arrival, and type of attack are
someof themost important information thelncident
Commander should have.

Upon arrival onthescene, aninitial walk around of
the structure should have been conducted to locate
the seat of the fire, assess the degree of the
involvement of thefireand hazardsto firefighters,
andtoidentify wherefiresuppressonactivitiesshould
beinitiated.

Additionally, fire departments should ensure
that the first officer or fire fighter inside
evaluates interior conditions and reports them
immediately to the I ncident Commander.

Interior conditionsalong with apast history of fire
and itslocation withinthe structure could changethe
|C'sdtrategy or tactics. For example, if heavy smoke
isemitting from the exterior roof system, but fire
fighterscannot find any szablefireintheinterior, itis
agood possibility that thefireisin aconced ed space
such as the floor joists or roofing system. It is
important for thel ncident Commeander toimmediately
obtain thistype of information to makethe proper
decisions.

Recommendation #3: Firedepartmentsshould
ensure that officers enforce and fire fighters

wear their SCBAs whenever there is a chance
they might be exposed to a toxic or oxygen
deficient atmosphere, including the initial
assessment. 2101t

Discussion: Far morefiredeathsoccur from carbon
monoxide than from any other toxic product of
combustion. Thiscolorless, odorlessgasispresent
inevery fire. Thepoorer theventilation and themore
inefficient the burning, the greater the quantity of
carbon monoxideformed. SCBAsshould beworn
whileconductingtheinitid assessmentinsdeaburning
structure, not only to protect the firefightersfroma
potentia hazardousatmosphere, but to dlow thefire
gpread, intengty, andlocationto bedetermined. This
information gathered fromtheinitial assessmentis
imperative so that the IC can utilize the proper
procedures and tacticsto control and extinguishthe
fire

Recommendation #4: Firedepartmentsshould
ensure consistent use of personal alert safety
system (PASS) devices at all incidents and
consider providing fire fighters with a PASS
integrated into their self-contained breathing
apparatus which provides for automatic
activation.*?

Discussion: PASSdevicesareelectronic devices
worn by thefirefighter, whichwill emit aloud and
diginctivedarmif thefirefighter becomesmationless
for more than 30 seconds. Fire fighters entering
hazardous areas should be equipped withaPASS
device. There are several types of PASS devices
available. Onedevicethat could beusedisaPASS
that isintegrated into the SCBA. “Such automatic
activation shal be permitted to be, but not limited to,
linkedtoactivation of SCBA, linked toremova from
storage or transportation positions, by pull-away
tether to afixed position, or by remote activation.”
Manua PASSdevicesarea so used throughout the
fireservice. Thesedevicesrequirefirefightersto
manually turn onthe deviceeachtimethey useit.

Page 6



WIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #2001-15

Residential Fire Claims the Lives of Two Volunteer Fire Fighters and Serioudly Injures an

Recommendation #5: Firedepartmentsshould
ensure that vertical ventilation takes place to
release any heat, smoke, and fire.2313

Discusson: Ventilationisnecessary toimprovethefire
environment for firefightersto gpproach afirewitha
hosdlinefor extinguishment. Additiondly, smoke, heat,
and gases should be vented abovethefireto prohibit
conditionsnecessary for aflashover. Thisshouldbe
completed assoonaspossible. Verticd ventilaionwill
delay heat buildupa thecsilingleve of theburningroom;
itmay dsodday flashover longenoughtodlow aquick
searchforavictim, andit may assg intheadvancement
of anattack hosdline. Ventilationdecisonsshouldbea
patof theinitid Sze-up. If itisdeterminedthat vertilation
cannot be completed because of unsafe areas or
conditions(e.g., gpongy roof, trussesexposedtofire,
etc.), thenfirefightersshould not beexposad or operate
under theunsafeareasor conditions.

Recommendation #6: Fire departments should
ensure supervisors remain accountable for all
who operateunder their supervision and ensure
that ateam continuity of at least twofirefighters
IS maintained.2

Discussion: Eachfirefighter shouldbeassignedtoa
team of two or moreand given specific assgnments
to hdp reducethechanceof injuries. Team continuity
relieson somevery important key factors: knowing
who ison your team and the team |eader, staying
withinvisud contact at dl times(if visibility isobscured
then teams should remain within touch or voice
distance of each other), communicating your needs
and observations to the team |leader, rotation to
rehabilitation and staging asateam, and watching
your team members (practiceastrong “ buddy-care”

approach). Thesekey factorshelp to reduce serious
injury or evendeath resulting fromtherisksinvolved
infirefighting operationsby providing personne with
the added safety net of fellow team members. The
company or lineofficer should remainwith hisor her
crew and providetheagppropriateleve of supervison.

Assistant Chief—Missouri

Firefighters should enter and exit together and no
firefighter should operateaone.

Recommendation #7: Fire departments should
provide adequate on-scene communications
including fireground tactical channels1

Discussion: Communication should bean ongoing
component of on-scene operations. NFPA 1561
datesthat the communicationssystem shall meet the
requirementsof thefire department for routineand
large-scdeemergencies. Emergency scenesbecome
very hectic within ashort period of time. Radio
communications occurring between incident
command, attack crews, pumper operators, mutud-
aid companies, and dispatch can easily be missed.
It isimperativethat on-scene operationsbe given
fireground tactical radio channelswhich are separate
fromthenormal dispatch frequencies. Firefighters
operating on the scene must be capable of
communicating between themselves and incident
command without being “talked over” by dispatch
or other companies. Inasmall firedepartment, one
radio channel for dispatch and one fireground
communi cationschannd might besufficient for most
stuations. A larger firedepartment requiresseverd
additiona radio channelsto providefor thevolume
of communicationsrelating to routineincidentsand
for thecomplexity of multipledarm stuaions. Interior
attack crews should have adequate radio
communication with Incident Command and with
other attack crews to provide for personnel
accountability, coordination of efforts, report onflame
spread, fire extinguishment, and other pertinent
information. Aslncident Command becomesaware
of changing conditions, vitd information canbegiven
directly totheattack crews. Theradio capabilities
should aso providefor communicationswith mutud-
aid resources or other agencies that could be
expected to respondtoamgor incident. Thesystem
should be devel oped to providereserve capacity for
unusually complex situations where effective
communicationscould becomecritica.
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Recommendation #8: Fire departments should
implement an emergency notification system to
rapidly warn all personswho might bein danger
if an imminent hazard isidentified or if achange
in strategy is made.3

Discussion: There is a difference between
withdrawingfirefightersand caling for anemergency
evacuation of firefighters. A normad withdraw action
isordered when afireisspreading beyond theability
of firefighters control. Anemergency evacudionis
ordered when an extremely seriousemergency has
occurred or isabout to happen, such asamissing
fire fighter(s), explosion, or collapse. In an
emergency evacuation, unlikeawithdrawal, fire
department toolsand hoses areleft behind and a
roll call or ahead count must be conducted as
theremay beamissing firefighter. An emergency
evacuationisarareoccurrenceinthefireservice,
and because of itsrarity, confusion and delay may
occur whenitisordered. For thisreason, there
should be aprearranged signal, tone, or sound to
alertfirefightersof an emergency withdraw; fire
departments should train their membersfor an
emergency evacuation upon receipt of thesignal.
Firefighters should immediately exit the structure
upon receipt of the prearranged signal, leaving
behind tools and equipment, which can be
removed later. If firefightersare performing an
interior attack with the possibility of aceiling
collapse and hear the prearranged tone or signal,
they should attempt to exit immediately. If fire
fightersare unableto exit, they should attempt to
establish acollapse shelter. Incident Commanders
should usethe prearranged emergency evacuation
signal or tone whenever they decide conditions
areunsafefor interior firefighting or an emergency
hasoccurred withafirefighter.

Recommendation #9: Fire departments should
ensure adequate personal protective equipment
isavailablewnilefirefightersareengagedinfire
activity.!

Discussion: Sufficient SCBAsshould beavailable
at theincident to provide one unit for each member
who might be exposed to respiratory hazards.
Reserve cylindersor an on-scenerefill capability
should beavailableto provideareserveair supply.

Recommendation #10: Fire departments
should develop and implement a preventative
maintenance program to ensure that all self-
contained breathing apparatus (SCBASs) are
adequately maintained.'’

Discussion: Fire departments should establish
respirator service and maintenance proceduresand
rigidly enforcethemto providerespiratorsthat are
dependableand are congtantly evaluated, tested, and
maintained. Equally important isrecord keeping, a
critical element of any respirator maintenance
program.
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